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Box II Observations where certain claims were found unsearchable (Continuation of Item 2 of first sheet) 



This International Search Report has not been established In respect of certain claims under Article 17(2)(a) for the following reasons: 
1. Claims Nos.: 

— because they relate to subject matter not required to be searched by this Authority, namely: 



2 ' ^ because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be carried out, specifically: 



3 " ^ because^Siey are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box III Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 



This international Searching Authority found multiple inventions in this international application, as follows: 

see additional sheet 

1 . r~~| as all required additional search fees were timely paid by the applicant, this International Search Report covers all 
La-I searchable claims. 

2. | | as all searchable claims could be searched without effort Justifying an additional fee, this Authority did not invite payment 
— of any additional fee. 

3 I I As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
I — I covers only those claims for which fees were paid, specifically claims Nos.: 



4 I I No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is 
1 — 1 restricted to the invention first mentioned in the claims; It is covered by claims Nos.: 



Remark on Protest Q The additional search fees were accompanied by the applicant's protest 

No protest accompanied the payment of additional search tees. 
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 



This International Searching Authority found multiple (groups of) 
inventions in this international application, as follows: 

1. claims: 1-15 

Claims 1-15 define special technical features relating to a 
dlscddal valve member controlling the flow of gaseous fuel 
from a fuel injector in an internal combustion engine. 



2. claims: 16-20 

Claims 16-20 define special technical features relating to 
the injection orifice size and shape of a fuel Injector of 
gaseous fuel for an Internal combustion engine. 
Although claims 16-20 are dependent on claim 1, claim 1 is 
not new, and therefore the application lacks unity a 
posteriori . 
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1. 



This report is the international preliminary examination report, established by this International Preliminary Examining 
Authority under Article 35 and transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 7 sheets, including this cover sheet 

3. This report is also accompanied by ANNEXES, comprising: 

a. El sent to the applicant and to the International Bureau) a total of 5 sheets, as follows: 

B sheets of the description, claims andfcr drawings which have been amended and are the buls ^report 
areSr sheets containing rectifications authorized by this Authority (see Rule 70.16 and Section 607 of the 
Administrative Instructions). 

□ sheets which supersede earlier sheets, but which this Authority considers contain an amendment that goes 
beyond the disclosure in the international application as filed, as indicated in item 4 of Box No. I and the 
Supplemental Box. 

h n (sent to the International Bureau only) a total of (indicate type and number of electronic carriers)) , containing a 
5SS£ l^an^rLb\es related thereto, in computer readable form only, as indicated in the Supplemental 
Box Relating to Sequence Listing (see Section 802 of the Administrative Instructions). 



4. This report contains indications relating to the following items: 

El Box No. I Basis of the opinion 

□ Box No. II Priority 

El Box No. Ill Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
El Box No. IV Lack of unity of invention 

El Box No V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

□ Box No. VI Certain documents cited 

□ Box No. VII Certain defects in the international application 

□ Box No. VIII Certain observations on the international application 



Date of submission of the demand 
01.08.2005 


Date of completion of this report 
15.02.2006 


Name and mailing address of the international 
preliminary examining authority: 

European Patent Office 

3j\ D-80298 Munich 
Off) Tel 449 89 2399 - 0 Tx: 523656 epmu d 
ZZr Fav +49 89 2399 -4465 


Authorized Officer —fWtai 

Jackson, S \ / 
Telephone No. +49 89 2399-7081 V*.^-^ 
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Box No. I Basis of the report 

1 . With regard to the language, this report is based on the international application in the language in which it was 
filed, unless otherwise indicated under this item. 

□ This report is based on translations from the original language into the following language , 
which is the language of a translation furnished for the purposes of: 

□ international search (under Rules 12.3 and 23.1 (b)) 

□ publication of the international application (under Rule 12.4) 

□ international preliminary examination (under Rules 55.2 andybr 55.3) 

2 With reqard to the elements* of the international application, this report is based on (replacement sheets which 
' have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in this 
report as "originally filed" and are not annexed to this report): 



Description, Pages 

2-7 as originally filed 

-j received on 01 .08.2005 with letter of 28.07.2005 
Claims, Numbers 

* q received on 01 .08.2005 with letter of 28.07.2005 



Drawings, Sheets 

1yE, 2/2 as originally filed 

□ a sequence listing and/or any related table(s) - see Supplemental Box Relating to Sequence Listing 

3. □ The amendments have resulted in the cancellation of: 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheets/Figs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 

4 □ This report has been established as if (some of) the amendments annexed to this report and listed below 
' had not been made, since they have been considered to go beyond the disclosure as filed, as indicated in the 
Supplemental Box (Rule 70.2(c)). 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheets/Tigs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 

* If Item 4 applies, some or all of these sheets may be marked "superseded-" 
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Box No. Ill Non-establishment of opinion with regard to novelty, inventive step and industrial 
applicability . — — 



1 



The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
' obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application, 
M claims Nos. 1 4-1 8 

because: 

H the said international application, or the said claims Nos. 14-1 8 relate to the following subject matter which 
does not require an international preliminary examination (specify): 

see separate sheet 

□ the description, claims or drawings (indicate particular eiements below) or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specify): 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

□ no international search report has been established for the said claims Nos. 

□ the nucleotide andybr amino acid sequence listing does not comply with the standard provided for in Annex 
C of the Administrative Instructions in that: 

the written form □ has not been furnished 

□ does not comply with the standard 
the computer readable form □ has not been furnished 

□ does not comply with the standard 

□ the tables related to the nucleotide andybr amino acid sequence listing, if in computer readable form only, do 
nS requirements provided for in Annex C-bis of the Administrative Instructions. 

□ See separate sheet for further details 
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Box No. IV Lack of unity of invention . — . 

1 . El In response to the invitation to restrict or pay additional fees, the applicant has: 
12 restricted the claims. 

□ paid additional fees. 

□ paid additional fees under protest. 

□ neither restricted nor paid additional fees. 

2 □ This Authority found that the requirement of unity of invention is not complied with and chose, according to 
Rule 68.1 , not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 1 3.1 , 1 3.2 and 1 3.3 
is 

□ complied with. 

El not complied with for the following reasons: 
see separate sheet 

4. Consequently, this report has been established in respect of the following parts of the international application: 

□ all parts. 

S the parts relating to claims Nos. 1-13. 



Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement m 



1. Statement 



Novelty (N) 



Yes: 
No: 



Claims 
Claims 



1-13 



Inventive step (IS) 



Yes: 
No: 



Claims 
Claims 



1-13 



Industrial applicability (IA) 



Yes: 
No: 



Claims 
Claims 



1-13 



2. Citations and explanations (Rule 70.7): 



see separate sheet 
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1 Reference is made to the following documents: 



D1 : US-A-5 924 674 (FUCHS HEINZ ET AL) 20 July 1 999 (1 999-07-20) 

D2: EP-A-0 026 060 (LUCAS IND PLC) 1 April 1981 (1981-04-01) 

D3: PATENT ABSTRACTS OF JAPAN vol. 01 3, no. 593 (M-91 4), 27 December 

1989 (1989-12-27) & JP 01 249960 A (JAPAN ELECTRON CONTROL 

SYST CO LTD), 5 October 1989 (1989-10-05) 
D4: WO 88/04727 A (LUCAS IND PLC) 30 June 1 988 (1 988-06-30) 
D5: WO 99/18345 A (CAMPBELL BILL ROSS ;GAS INJECTION 

TECHNOLOGIES PTY (AU)) 15 April 1999 (1999-04-15) 
D6: EP-A-1 231 378 (DELPHI TECH INC) 14 August 2002 (2002-08-14) 
D7: GB-A-2 178 483 (LUCAS IND PLC) 1 1 February 1987 (1987-02-1 1) 
D8: US-A-4 156 506 (LOCKE ALAN W ET AL) 29 May 1979 (1979-05-29) 
D9: EP-A-0 491 404 (JAPAN ELECTRONIC CONTROL SYST) 24 June 

1992 (1992-06-24) 
D1 0: EP-A-1 1 1 4 929 (RENAULT) 1 1 July 2001 (2001 -07-1 1 ) 



Re Item III 

2 The applicant has requested eamination of the first invention only (claims 1-13), 
see Item IV below. 



Re Item IV 

3 The application does not meet the requirements of unity of invention as defined in 
Rules 13.1 and 13.2 PCT. 

The subject-matter of independent claim 1 is already known (see section V below), 
so that the remaining claims can be analysed as to their technical contribution to the 
art. The requisite unity of invention (Rule 13.1 PCT) no longer exists inasmuch as a 
technical relationship involving one or more of the same or corresponding special 
technical features in the sense of Rule 13.2 PCT does not exist between the subject- 
matter of the following groups of dependent claims: 



3.1 Claims 2-1 3, which define special technical features of a discoidal valve member for 
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a gaseous fuel injector. 

3.2 Claims 14-18, which define special technical features of an injection orifice of a 
gaseous fuel injector. 

3.3 It is obvious that a valve member, such as described in claims 2-1 3, does not need 
to be used in conjunction with an injection orifice, such as described in claims 14-1 8, 
and therefore, the two inventions are obviously independent from one another. 

3.4 In conclusion, the groups of claims are not linked by common or corresponding 
special technical features and define two different inventions not linked by a single 
general inventive concept, hence the requirements of unity on invention are not met. 

Re Item V 

4 It should be noted that most forms of valve has the function of sealing a passage or 
opening, and automatically incorporates a sealing element with seals against a 
corresponding sealing element on the other body. It is quite common for one of these 
elements to be described of as a seat, although the function of such an element does 
not change, and a seat is also to be regarded as a sealing element.. The sealing 
element can be an integral part of the valve, or an additional body attached thereto. 
Either way, a sealing element exists, and all of the documents D1 to D10 disclose, 
such a feature. 

5 Document D1 discloses all the features of claim 1 , including, with reference to figure 
1, 

an electromagnetic actuator 3 acting on a discoidal member 20 arranged to open and 
close a passage from 32, through 14 and out of outlet 16, 

a sealing element 28 positioned between delivery conduit and discoidal member, 

whereby the sealing element 28 is fixed to the discoidal member 20 and moves with 
it (see paragraph 3 above). 
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5.1 The documents D2 to D1 0 also disclose, the features of claim 1 , as can be seen in 
the relevant passages and figures cited in the search report. 

5.2 Therefore, the present application does not meet the criteria of Article 33(1 ) PCT, 
because the subject-matter of claim 1 is not new in the sense of Article 33(2) PCT. 

6 Dependent claims 2-1 3 do not contain any features which, in combination with the 
features of any claim to which they refer, meet the requirements of the PCT in 
respect of novelty, as the subject matter of the claims is disclosed in the documents 
D2 to D10, as can be seen in the relevant cited passages and figures detailed in the 
search report. 
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- IMPROVED ELECTRICALLY OPERATED INJECTOR FOR GASEOUS 
FUEL 



The present invention relates to an electrically operated injector for feeding a gaseous 

. 5 fuel to a cylinder of an internal combustion engine, in accordance with the introduction to ; j j 

the main claim. />— ^ fie -aJu JU^ ^fa OSt^t*^ f 

An electrically operated injector of the aforesaid type is known to comprise ! 

■ . • ; 

a body connected to a feed conduit for the gaseous fuel or simply gas j 
(such as liquefied petroleum gas, or such as natural gas or hydrogen); this 

io body contains an electromagnetic actuator (electromagnetic coil) acting on 
a mechanical member or armature movable about a passage which 
connects a chamber of said body, in communication with the gas feed 
conduit, to a delivery conduit connected to an outlet for feeding the gas 
into the corresponding cylinder either directly or indirectly via the intake 

15 manifold of the internal combustion engine. Under the influence of the 
magnetic force generated by the electromagnetic actuator, this mechanical 
member shuts off or frees said passage in order to prevent or alternatively 
enable gas to be fed into the cylinder. The generation of this force is 
controlled by controlling the electrical feed to the actuator by means of a 

20 command and control unit for the internal combustion engine operation. 
The. mechanical member generally consists of a movable disc of 
ferromagnetic steel which closes the magnetic circuit generated .by the 
actuator or coil. 

In addition, between the mechanical member and the" conduit delivering . ^ 

25 the gas to the nozzle there is a seal element which enables the delivery 



. ,1 
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CLAIMS 

1. An electrically operated injector (1) for feeding a gaseous fuel to a cylinder of an 
internal combustion engine, in particular for a motor vehicle, comprising an 
electromagnetic actuator (2) acting on a discoidal mechanical interceptor member (3) 
arranged to free or intercept a passage (4) for said fuel from a feed conduit (61) to a 
delivery conduit (5) connected to an outlet (6). a seal element (40) being positioned 
between said delivery conduit (5) and said interceptor member (3). sfc-.-a^J in that 
the seal element (40) infixed to the interceptor member (3) and me»M with it, 



2. An electrically operated injector as claimed in claim 1 , characterised 
io in that the seal element (40) is fixed in a seat (50) provided in that face or 

first face (3B) of the interceptor member (3) which faces the delivery 
conduit (5). 

3. An electrically operated injector as claimed in claim 2, characterised 
in that the seal element (40) is co-moulded with the seat (50) ofthe^ 

is interceptor member (3). Sj 

^ An electrically operated mjecloi ds Claimed in U anH \ .{characterised 

in that the seal element (40) presents a recess (44) in that end (42) thereof 
which cooperates with an end (43) of the delivery conduit (5) when the 
injector (1 ) is deactivated, said end (42) being annulary ±» *l 

20 e_ An oi ^ triPi i lly ^p-r^ri injnrtnr r claimed m-ctetm I . Uididotaiocd 
in that the seal element (40) is of frusto-conical shape and rests with its 
tapered end (42) on the end (43) of the delivery conduit (5) when the 
injector is deactivated and the gas passage (4) is intercepted by the 
interceptor member (3^ J . 4 

25 k /. An electrically operated injector as claimed in claimX characterised 
in that the wall (48) of the recess (44) or inner wall of the seal element (40) 
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has an inclination different from that of an outer wall (47) of said seal 
element (40). 

* X An electrically operated injector as claimed in claim 2, characterised 
in that the seat (50) for the seal element (40) contains a projection (58) on 

5 which said element rests and of which it substantially copies the shape. 

C J&. An electrically operated injector as claimed in claimX characterised 
in that the projection (58) presents an annular shape having an inner wall 
(49) and anouter wall (59), the inner wall (49) acting as a support for the 
seal element when urged into closure by the member which intercepts the 

. io gas passage (4). £ 

£ X An electrically operated injector as claimed in claim % characterised 
in that the walls (49, 59) of the projection (58) have different inclinations to 
a common axis (M) which is perpendicular to that face (3A) of the 
interceptor member in which the seat (50) for the seal element is present. 
15 3 ytf. An electrically operated injector as claimed in claim 2, characterised 
in that the seal element (40) projects from the first face (3B) of the 
interceptor member in which its seat (50) is provided. 
3 jf. An electrically operated injector as claimed in claim 1 , characterised 
in that the interceptor member (3) presents, on that face or second face 
20 (3A) distant from the first face (3B) carrying the seal element, a projecting 
part (35) jutting from said second face (A) and arranged to rest against the 
electromagnetic actuator (2) when the injector is open and the interceptor 
member (3) frees the gas passage (4), said member (3) being hence 
maintained at least partially detached from said actuator (1) when the 
25 injector is open. 
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An electrically operated injector as claimed in claim y( x 



characterised in that the projecting part (35) is annular.- 



\\ An electrically operated injector as claimed in ciaimr^ 

" characterised in that the projecting part (35) is a part separate from the 
5 interceptor member (3). 

IZ yf- An electrically operated injector as claimed in claim )A % 

characterised in that the second face (3A) of the interceptor member (3) 
presents a seat (30) for an end (31) of a pin (24) partially inserted into an 
inner cavity (13A) of a cylindrical part (13) of the electromagnetic actuator 
10 (2), said pin maintaining the interceptor member (3) perpendicular to its 
direction of movement relative to said actuator (2). 

IZ 

y&. An electrically operated injector as claimed in claim ><C 
characterised in that said pin is of wear-resistant plastic. 
I ^ J<6. An electrically operated injector as claimed in claim 1 , characterised 
is in that the delivery conduit (5) comprises a plurality of portions (5A, 5B, 

5C), two of which have variable cross-sections along their axis (K). 
AT yf. An electrically operated injector as claimed in claim X^, 

characterised in that a first portion (5A) of variable cross-section lies in 
proximity to that end (43) of the conduit (5) which cooperates with the 
20 interceptor member and has. a cross-section which converges towards the 
axis (K) in moving away from said end (43). ' 
(6 An electrically operated injector as claimed in claim }€ y 

characterised in that the second portion (5B) of variable cross-section 
follows the first (5A) and diverges along the axis (K) in moving away from 
25 said first portion. 
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An electrically operated injector as claimed in claim >o, 
characterised in that a hole for sizing the gas flow directed to the outlet (6) 
is provided between said first portion (5A) and second portion (5B) of the 
delivery conduit (5). 

ptf. An electrically operated injector as claimed in claim Jo, 
characterised in that a delivery conduit third portion (5C) lies between the 
second portion (5B) and the outlet (6) and is of constant cross-section. 
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